The gliding bacterium Flexibacter sp. strain FS-1 exhibits inducible resistance to chloramphenicol (Cmr) and tetracycline (Tc'). Either chloramphenicol or tetracycline alone induced a Cmr Tcr phenotype. The (Fig. 1) . The reciprocal experiment with tetracycline-induced cells also showed cross-resistance. Chlortetracycline could be substituted for tetracycline as an inducer (data not shown).
Continuous protein synthesis is not required for function of the mechanism of gliding motility in Myxococcus sp. (3, 4) . Recently, we have found that several inhibitors of polypeptide synthesis, including chloramphenicol, block gliding motility of Cytophaga sp. strain U67 at growth-permissive concentrations (5) . Flexibacter sp. strain FS-1 (21) is another member of the heterogeneous group of gliding bacteria (18) . We Resistance to chloramphenicol among the Enterobacteriaceae, Agrobacterium tumefaciens, Staphylococcus aureus, and Staphylococcus epidermidis is associated with the biosynthesis of the enzyme chloramphenicol acetyltransferase (CAT; EC 2.3.1.28 [9, 20] ) and is usually plasmid encoded. Cell extracts of chloramphenicol-induced (5 ,ug/ml) and uninduced FS-1 and Bacillus subtilis BR151(pPL503), a CAT-producing (CAT+) strain provided by Paul S. Lovett, * Corresponding author.
were prepared by the method of Shaw (19) . Extracts of cells induced for up to eight cell mass doublings were assayed for CAT activity by using the acetyl coenzyme A-5,5'-dithiobis(2-nitrobenzoic acid) spectrophotometric procedure (20 (Fig. 1) . The reciprocal experiment with tetracycline-induced cells also showed cross-resistance. Chlortetracycline could be substituted for tetracycline as an inducer (data not shown).
The Cmr Tcr phenotype might be accounted for by changes in cell envelope permeability (11, 13, 16) , synthesis of a new protein(s) associated with tetracycline resistance (15, 23), or both. Also, ompF mutants of Escherichia coli show increased resistance to chloramphenicol, tetracycline, and colicin (6, 10, 17) . To examine this possibility, we prepared whole cell envelopes ofuninduced and induced (chloramphenicol, tetracycline, chlortetracycline) cultures of strain FS-1 by sonication and differential ultracentrifugation (1). Fractions were stored frozen at -20°C until use. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis was performed essentially as described by Laemmli (14) . We were unable to consistently demonstrate differences between the polypeptide profiles of cell envelopes of Cmr Tcr FS-1 cells and uninduced FS-1 cells. Cultures were prepared as described. After two cell mass doublings, cultures were centrifuged for 10 min at 8,000 x g at 40C, washed twice in prewarmed (30°C) YE/2 broth, and resuspended in this medium without antibiotic. Cells were then plated as described in the text.
h Efficiency of plating is expressed as the CFU per milliliter of culture on minimal medium plus chloramphenicol or tetracycline (25 ,ug/ml) divided by the CFU per milliliter of culture on minimal medium.
' Cultures were grown in YE/2 broth and 5 pLg of chloramphenicol or tetracycline.
dNT, Not tested.
To determine whether the antibiotic resistance phenotype might be plasmid encoded, we prepared DNAs from 100-ml cultures of induced and uninduced FS-1 cells by the alkaline lysis method (2), subjected them to electrophoresis through 1% agarose gels, and visualized them by ethidium bromide staining. We were unable to detect plasmid DNA. chloride gradients yielded only a single peak of radioactivity corresponding to chromosomal DNA in both uninduced and induced cells.
We conclude that a novel inducible mechanism of resistance to the antibiotics chloramphenicol and tetracycline exists in the gliding bacterium Flexibacter sp. strain FS-1. The Cmr Tcr phenotype can be induced by short-term growth in medium containing subinhibitory levels of either antibiotic. There is no evidence for the presence of chloramphenicol acetyltransferase in Cmr FS-1 cells.
